on behalf of the ATLAS an CMS collaborations. The searches for additional Higgs bosons decaying to tau leptons in scenarios 11 beyond the standard model will be summarised, from the pp collision data 12 collected by the ATLAS and CMS experiments at LHC Run-2.
Introduction 1
1 Introduction
27
The discovery of a new particle in July 2012 by the ATLAS [1] and CMS [2] collabora- performed to add more control regions used for constraining particular backgrounds.
85
The dominant background contribution comes from misidentification of jets as τ h ,
86
which is estimated using a data-driven technique called Fake-Factor Method. This method 87 is extensively explained in [11, 12] . Other important background contributions come from 88 Z/γ * → τ τ production in the b-veto category, tt production in the b-tag category, and 89 to a lesser extent W (→ lν)+jets, single top-quark, diboson and Z(→ ll)+jets production.
90
These contributions are estimated using simulation, in some cases re-normalized using 91 control regions in data. Corrections are applied to the simulation to account for mis-92 modelling of the trigger, reconstruction, identification and isolation efficiency, the electron 93 to τ h misidentification rate and the momentum scales and resolutions.
94
The total transverse mass of the system is used as final discriminant to search for an excess due to signal,
where τ 1 and τ 2 respectively, refer to the p T leading and sub-leading taus, while E miss (pb) 
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result
Observed Expected scenarios.
149
Among all the possible 2HDM+S sceaniros, only four type forbid flavour-changing 150 neutral current at tree level. In Type-I, all SM particles couple to the first doublet.
151
In Type-II, up-type quarks couple to the first doublet, whereas leptons and down-type 152 quarks couple to the second doublet. NMSSM is a particular case of 2HDM+S of Type-II.
153
In Type-III, quarks couple to the first doublet, and leptons to the second one. Finally, in for the former and high for latter.
169
The dominant backgrounds, having these objects in the final state, are tt and Z → τ τ background contribution from ZZ production.
180
The background composed of events where at least one jet is misidentified as one of the 181 final state leptons is estimated from data. Such events include mostly Z+jets and WZ+jets
182
events, but there are also minor contributions from ZZ → 2l2q events, tt production, or 183 from the background from SM QCD multijet events.
184
The analysis scans the reconstructed dimuon mass spectrum for a characteristic res- : Observed 95% CL limits on (σ(h)/σ SM ) × B(h → aa) in 2HDM+S of type III (left), and type IV (right). The contours corresponding to a 95% CL exclusion of (σ(h)/σ SM ) × B(h → aa) = 1.00 and 0.34 are drawn with dashed lines. The number 34% corresponds to the limit on the branching fraction of the Higgs boson to beyond-the-SM particles at the 95% CL obtained with data collected at center-of-mass energies of 7 and 8 TeV by the ATLAS and CMS experiments [19] . [20, 21] 
